Phenylglyoxal modification of cardiac myosin S-1. Evidence for essential arginine residues at the active site.
The role of arginine residues in the catalytic activity of cardiac myosin subfragment-1 (S-1) was investigated by selective modification with phenylglyoxal. Incorporation of about 2.8 mol of phenylglyoxal/mol of S-1 decreased Ca2+-ATPase activity about 50%. Gelation of the protein occurred at about 70% inactivation; however, extrapolation to complete inactivation indicated that loss of activity correlated with modification of about 4 arginyls/mol. Partial inactivation of S-1 with phenylglyoxal also decreased MgADP binding markedly. When S-1 was modified in the presence of 5 mM MgADP, only 2 arginyls/mol were blocked and there was almost complete protection against loss of Ca2+-ATPase activity and ability to bind MgADP. Similar protection against inactivation by phenylglyoxal was obtained with MgATP or sodium pyrophosphate, but not with MgAMP or magnesium adenosine. These results suggest that 2 arginyls/myosin head are important for enzymatic activity, possibly serving as attachment points between enzyme and substrate. These essential arginyls were localized to a 17,000-dalton cyanogen bromide peptide from the heavy chain fragment of S-1.